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2 Shapley $G_{C}(N)$
$N=\{1, \ldots, n\}$ . , $N$
, $N$ $[0,1]$ – . , $S$
$i$ , $S(i)$ $S$ $i$ , $S$
$i$ . $S$ , $h\in[0,1]$
$[S]_{h}=\{i\in N|S(i)\geq h\}$ , $\mathrm{S}\mathrm{u}\mathrm{p}\mathrm{p}S=\{i\in N|S(i)>0\}$
. $U\subseteq N$ $L(U)$ .
, $P(W)$ , $W\subseteq N$
.
$v(\emptyset)=0$ $v$ : $L(N)arrow \mathbb{R}_{+}=\{r\in \mathbb{R}|r\geq 0\}$ ,
$G(N)$ . $v(\emptyset)=0$ $v$ : $P(N)arrow \mathbb{R}_{+}$
, $G_{0}(N)$ .
$v\in G_{0}(N)$ , . , $v$
, $v\in G_{0}(N)$
.
, . , $’\supset$
.
$(S \cup T)(i)=\max\{S(i), T(i)\}$ , $\forall i\in N$ ,
$(S \cap T)(i)=\min\{S(i), T(i)\}$ , $\forall i\in N$ .
$G_{0}(N)$ Shapley , , $v\in$
$G_{0}(N)$ $W\in P(N)$ .
1[14] $v\in G_{0}(N),$ $W\in P(N)$ . , $S\in P(\mathrm{M}^{\gamma})$
$v$ $W$ .
$v(S\cap T)=v(T)$ , $\forall T\in P(W)$ .
$v$ $W$ $C(\nu V-|v)$ . ,
.
$C(W|v)=\{S$. $\in. P(\dot{W})|v(S\cap T)==. v_{1}(T), \forall\tau_{l}\in P(\nu V)\}.$
:
-.




2[14] 4 , $f’$ : $G_{0}(N)arrow(\mathbb{R}_{+}^{n_{\sim}})^{P(N)}$ $G_{0}(N)$
Shapley . $\backslash .1$ . : $\:_{:}$.
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$C_{1}$ : $v\in G_{0}(N),$ $W\in P(N)$ , .
$\{$
$\sum_{i\in N}f_{i}’(v)(W)=v(W)$ ,
$f_{i}’(v)(W)=0$ , $\forall i\not\in W$.
$f_{i}’(v)(\nu V)$ $f’(v)(W)\in \mathbb{R}^{n}$ $i$ .
$C_{2}$ : $v\in G_{0}(N),$ $W\in P(N),$ $T\in C(W|v)$ , .
$f_{i}’(v)(W)=f_{i}’(v)(T)$ , $\forall i\in N$ .
$C_{3}$ : $v\in G_{0}(N),$ $W\in P(N),$ $i,j\in W$ , $S\in P(\nu V\backslash \{i, j\})$
$v(S\cup\{i\})=v(S\cup\{j\})$ , .
$f_{i}’(v)(W)=f_{j}’(v)(W)$ .
$C_{4}$ : $v_{1},$ $v_{2}\in G_{0}(N)$ , $v_{1}+v_{2}\in G_{0}(N)$ $S\in P(N)$
$(v_{1}+v_{2})(S)=v1(S)+v_{2}(S)$ . , $v_{1},$ $v_{2}\in G_{0}(N),$ $W\in P(N)$
.




, i\in W ,
$0$ , ,
$P_{i}(W)=\{T\in P(W)|T\ni i\},$ $\beta(|T|;|W|)=(|T|-1)!\cdot(|W|-|T|)!/|7V|!$
. , $f’$ – $G_{0}(N)$ Shapley [14]. ,
, f- .
3[14] $v\in G(N)$ , $U\in L(N)$ . , $S\in L(U)$
$U$ f- .
$v(S\cap T)=v(T)$ , $\forall T\in L(U)$ .
$v$ $U$ f- $FC(U|v)$
.
Shapley , .
$U\in L(N),$ $i,j\in N$ . $S\in L(U)$ , $S_{ij}^{U}\in L(U)$ .
$S_{ij}^{U}(k)=\{$
$\min\{S(i), U(j)\}$ , $k=i$ ,
$\min\{S(j), U(i)\}$ , $k=j$ ,
$S(k)$ , .
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, $S\in L(N)$ $p_{ij[S]}$ .
$P_{ij}[S](k)=\{$
$S(j)$ , k=i ,
$S(i)$ , k=j ,
$S(k)$ , .
, $s_{ij}^{U},$ $\mathcal{P}_{ij}[s^{U}ij]\in L(U)$ . , Shapley
.
4[14] $G’(N)\subseteq G(N)$ . 4 , $.f$ : $G’(N)arrow$
$(\mathbb{R}_{+}^{n})^{L(N)}$ $G’(N)$ Shapley .
$F_{1}$ : $v\in G’(N),$ $U\in L(N)$ , .
$\{$
$\sum_{i\in N}f_{i}(v)(U)=v(U)$ ,
$f_{i}(v)(U)=0$ , $\forall i\not\in \mathrm{S}\mathrm{u}\mathrm{p}\mathrm{p}U$.
, $f_{i}(v)(U)$ $f(v)(U)\in \mathbb{R}_{+}^{n}$ $i$ .
$F_{2}$ : $v\in c^{J}(N),$ $U\in L(N),$ $T\in FC(U|v)$ , .
$f_{i}(v)(U)=f_{i}(v)(T)$ , $\forall i\in N$.
$F_{3}$ : $v\in G’(N),$ $U\in L(N),$ $U_{ij}^{U}\in FC(U|v)$ , $S\in L(U_{ij}^{U})$
$v(S):v(\mathrm{p}i’[S])$ , .
$f_{i}(v)(U)=fj(v)(U)$ .
$F_{4}$ : $v_{1},$ $v_{2}\in G’(N)$ , $v_{1}+v_{2}$ $S\in L(N)$ $(v_{1}+$
$v_{2})(S)=v_{1}(S)+v2(S)$ . , $v_{1}+v_{2}\in G’(N.)$ $U\in L(.N)$
, .




5[14] $S\in L(N)$ , $Q(S)=\{S(i)|S(i)>0, i\in N\}$ , $Q(S)$
$q(S)$ . $Q(S)$ $h_{1}<\cdots<h_{q(S)}$ .
$S\in L(N)$ , , $v\in G(N)$
Choquet .
$v(S)= \sum_{1l=}^{q(s}v([)S]_{h}\mathrm{t})\cdot(h_{\iota-}h_{\mathrm{t}}-1)$ , (1)
, $h_{0}=0$ . Choquet $G_{C}(N)$ .
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(1) $S$ $v$ Choquet [6, 7, 13] . ,
, Choquet 1 1
. , , Choquet
$v$ . , ,
, [14].
, .
$f$ : $G_{C}(N)arrow(\mathbb{R}_{+}^{n})^{L(N)}$ .
$f_{i}(v)(U)=q(U \sum_{l=1}^{)}f_{i}’(v)([U]_{h\iota})\cdot(h_{l^{-}}h_{\iota_{-}1})$, (2)
, .
1[$\mathit{1}\mathit{4}Jf’$ $G_{0}(N)$ Shapley , (2) $f$ $G_{C}$
Shapley .
. [14] , $k=1,2,3,4$ , $f’$ $C_{k}$ , $f$ $\ovalbox{\tt\small REJECT}$
.
3 Shapley –
, (2) – Shapley ,
.
1 $v_{1},$ $v_{2}\in G_{C}(N)$ . , .
$v_{1}(S)\geq v_{2}(S)$ , $\forall S\in L(U)$ ,
$\Leftrightarrow$ $v_{1}(T)\geq v_{2}(T)$ , $\forall T\in P(\mathrm{S}\mathrm{u}_{\mathrm{P}\mathrm{p}U)}$
. $G_{C}(N)$ , $T\in P(\mathrm{s}_{\mathrm{u}_{\mathrm{P}\mathrm{p}U)}}$ $v_{1}(T)\geq v_{2}(T)$ ,
$S\in L(U)$ $v_{1}(S)\geq v_{2}(S)$ . ,
. $S\in L(U)$ $v_{1}(S)\geq v_{2}(S)$ , $0<h’ \leq\min_{j\in \mathrm{s}_{\mathrm{u}\mathrm{p}}u}U\mathrm{P}(j)$
. , $\{[.S]_{h^{l}}|S\in L(U), s(i)\in\{h’, \mathrm{o}\}, \forall i\in \mathrm{S}.\mathrm{u}\mathrm{p}\mathrm{p}U\}=P(\mathrm{S}\mathrm{u}_{\mathrm{P}}\mathrm{p}U)$
. , .
$v_{1}(S)\geq v_{2}(S)$ , $\forall S\in L^{\cdot}(U)$ ,
$\Rightarrow$ $v_{1}(S)\geq v_{2}(S)$ , $\forall S\in L(U),$ $\mathrm{S}.\mathrm{t}$ . $S(i)\in\{h’, 0\}$ ,
$\Leftrightarrow$ $v_{1}([S]h^{J})\cdot h’\geq v_{2}([S]h’)\cdot h’$ , $\forall S\in L(U),$ $\mathrm{S}.\mathrm{t}$ . $S(i)\in\{h’, 0\}$ ,
: $.\Leftrightarrow$,
$v_{1}([S]_{h}’)\geq v_{2}([S]_{h}J)$ , :: $\forall S\in L(U),$ $\mathrm{s}.\mathrm{t}$ . $S(i)\in\{h’, 0\}$ ,
$\Leftrightarrow$ $v_{1}(T)\geq v_{2}(T),$
$...$ .
$\cdot$ . . ${ }$ $\forall T\in P(\mathrm{S}\mathrm{u}\mathrm{p}\mathrm{P}^{U)}\cdot$
.
1 , $v_{1},$ $v_{2}\in Gc(N)$ , .




$v_{2}(.T)$ , : $\forall T\in P.$ (Sup-p $U$): : $\lambda$ .
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2 ‘- $(v,,v)\in Go$ $\cross G_{C}$ $W\in P(N)$ ,
$C(W|v)\subseteq FC(W|v)$ . $\iota$
. 1 , $T\in P(W)$ $v(T\cap S)=v(T)$
, $T\in L(W)$ $v(T\cap S)=v(T)$
. , .
$C(W|v)$ $=$ $\{S\in P(W)|v(T\cap S)=v(T), \forall T\in P(W)\}$
$=$ $\{S\in P(W)|v(T\cap S)=v(T), \forall T\in L(W)\}$
$\subseteq$ $\{S\in L(W)|v(T\cap S)=v(T), \forall T\in L(W)\}$
$=$ $FC(W|v)$ .
3 $k=1,2,3,4$ , $f’$ $C_{k}$ , $\cdot$
, $f$ $F_{k}$ .
. 1 , $k=1,2,3,4$ $f$ $F_{k}$ $f’$ $C_{k}$
. , $P(N)\subseteq L(N)$ ,






$C(W|v)\subseteq FC(W|v)$ . , $S\in P(W\backslash \{i, j\})$
$v(S\cup\{i\})=v(s_{\cup}\{i\})$ , $S\in P(W)$ $v(S)=v(P_{i}j[S])$
. 1 , $S\in P(W)$
$v(S)=v(P_{i}j[S])$ , $S\in L(W)$ $v(S)=v(\mathcal{P}_{i}j[S])$
. , $k=1,2,3,4$ $f$
$f’$ $C_{k}$ . , .
2(2) $f$ , $G_{C}(N)$ – Shapley . ,
$f$ $F_{1},$ $F_{2},$ $F_{3},$ $F_{4}$ – .
. [14] 1 , $f’$ $C_{1},$ $C_{2},$ $C_{3},$ $C_{4}$ – . ,
, $G_{0}$ $c_{c}$ , 1 1 .
, 3 , $k=1,2,3,4$ $f$ ,
$f’$ $C_{k}$ , , 1 , $f$ $k=1,2,3,4$
. , .
, Shapley $\text{ _{ } _{ } }.$
}
4 $Gc(N)$ Shapley
$v\in c_{c^{(N)}}$ $G_{C}(N)$ Shapley $f$ , .
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1 $v\in G_{C}(N)$ . $U\in L(N)$ ,‘ $0\leq k_{1}<\cdots<k_{m}\leq 1$
$\{k_{1}, \ldots, k_{m}\}\supseteq Q(U)$ . , $G_{C}(N)$ Shapley $f$ ,
.
$f_{i}(v)(U)= \sum_{l=1}fi(v)([U]k\iota)m$ . $(k_{l}-k_{\iota-1})$ , $\forall i\in N$ ,
, $k_{0}=0$ . , $S\in L(N)$ , $0\leq k_{1}’<\cdots<k_{m’}’\leq 1$
$\{k_{1}’, \ldots, k_{m’}’\}\supseteq Q(S)$ , .
$v(S)= \sum_{l=1}v([S]k^{l})m^{J}\iota$ . $(k_{\downarrow}’-k_{l}’-1)$ , $\forall S\in L(N)$ ,
, $k_{0}’=0$ .
$S\in L(N)$ , $S_{-i}\in L(S)$ .
$S_{-i}(j)=-\{$
$0$ , $j=i$ ,
$S(j)$ , .
$\Delta_{i}v:L(N)arrow \mathbb{R}$ . $\triangle_{i}v(s)=v(S)-v(s-i)$ .
, $G_{C}(N)$ Shapley $f$ .
3 $L_{0}(U)=\{T\in L(U)|T(j)\in\{\mathrm{o}, U(j)\}, \forall j\in N\}$ . , $Gc(N)$
Shapley $f$ .
$f_{i}(v)(U)=T \in L0\sum_{(U)}\frac{(t-1)!\cdot(u-t)!}{u!}\Delta_{i}v(T)$ . (3)
. $Q(U)=\{h_{1}, h_{2}, \ldots, h_{q}(u)\}$ , $h_{1}<h_{2}<$ . . . $<h_{q(U)}$ . ,
$q(U)=|Q(U)|$ , (3) . $q(U)=0$
, $U=\emptyset$ , (3) . $q(U)=1$
, $\{\mathrm{s}_{\mathrm{u}_{\mathrm{P}\mathrm{P}}}T|T\in L_{0}(U)\}=P(\mathrm{s}\mathrm{u}_{\mathrm{P}\mathrm{p}U)}$ ,
(3) .
$\tau\in L_{0}\sum_{U()}\frac{(t-1)!\cdot(u-t)!}{u!}\triangle_{i}v(T)$
$.= \tau\in L_{0}\sum_{U()}\frac{(t-1)!\cdot(u-t)!}{u!}\sum_{\downarrow:h_{l}\in Q(T)}\Delta iv([\tau]_{h_{l}})\cdot(h\iota-h_{l}-1)$
$=T \in L\mathrm{o}(U\sum_{)}\frac{(t-1)!\cdot(u-t)!}{u!}\Delta_{i}v(\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}\tau)\cdot h1$
$=$
$R \in P(\mathrm{s}\sum_{\mathrm{P}\mathrm{u}\mathrm{P}U)}\frac{(r-1)!\cdot(u-r)!}{u!}\Delta_{i}v(R)\cdot h_{1}$
$=$ $f_{i}’(v)(\mathrm{s}\mathrm{u}_{\mathrm{P}}\mathrm{P}U)\cdot h_{1}=f_{i}(v)(U)$ .
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, $q(U)$ $k$ , $k+1$ (3)
. $q(U)=k+1$ $U\in L(N)$ , $U’$ .
$U’(j)=\{$
$U(j)$ , $j\in[U]_{h_{2}}$ ,
$0$ , .
, $q(U’)=k$ . $U’$ (3) ,
$U$ (3) . 1 , $U’$




$v\in G’(N),$ $U\in L(N),$ $i\in \mathrm{S}\mathrm{u}\mathrm{p}\mathrm{p}U$ . , $(\Delta_{i}v(s))s\in L(u_{)}\geq(\Delta_{i}w(s))s\in L(u_{)}$
$f_{i}(v)(U)\geq f_{i}(w)(U)$ .
3 , .
2 $Gc(N)$ Shapley $f$ , $F_{5-2}$ .
, 2 .
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